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Replacing glasses or contact lenses by an operation is called refractive surgery and has
become one of the subspecialties in Ophthalmology. This thesis deals with two new
developments in the íield oí reíractive surgery and their clinical evaluation.
The first technique discussed is the negative iris claw lens for the correction of
high myopia. This lens is implanted in high myopic eyes without removing the natural
crystalline lens. One important aspect of this procedure is the effect on the inner layer
of the cornea, the endothelium, which can be studied with a specially designed
microscope, the specular microscope. The other refractive surgical technique studied is
the Argon-Fluoride 193-nm excimer laser. The radiation of this laser is completely
absorbed by the anterior layers of the comea, which, therefore, allows a superficial
removal of corneal tissue.
Chapter I is a review of the literature and historical background on phakic anterior
chamber lenses in phakic eyes, specular microscopy of the comeal endothelium, and the
Argon-Fluoride 193-nm excimer laser.
After the introduction of intraocular lenses (lOL), attempts were made in the
1950's to correct high myopia with IOLs leaving the natural crystalline lens in place.
The implantation of these lenses was soon abandoned, because of severe complications.
New developments in ophthalmic surgery and lens manufacturing techniques led to the
reintroduction of these IOL's in the mid 1980's.
One of the main concerns in phakic IOLs is the effect on the corneal
endothelium, since this tissue is considered amitotic. To examine the corneal
endothelium, specular microscopy is a prerequisite. The first specular microscope was
developed in the 1960's and was used in vitro. In the 1970's, in vivo specular
microscopes were developed for more clinical purposes, such as evaluation of surgical
trauma and disease of the endothelium.
The effects of the Argon-Fluoride 193-nm excimer laser on the cornea was
reported for the first time in 1983. This technique allows a superficial ablation of
corneal tissue without damaging adjacent structures. Therefore the excimer laser seems
to be ideal to remove corneal tissue in superficial corneal diseases and to alter the
corneal curvature for the correction of refractive errors.
The first part of this thesis deals with anterior chamber lenses lixated on the iris
in phakic eyes. Chapter 2 describes a case with an occlusive iris claw lens because of
concomitant strabismus fourteen years aÍier implantation. No effect on the iris has been




Chapters 3 and 4 describe the refractive and visual outcome, and the effect on
the corneal endothelium in high myopic patients with a negative iris clarv lens. The
refractive outcome is stable and fairly' predictable. In 55.5Vo and74.3 7o respectively of
the eyes a residual refraction between +1 and -1 diopters was achieved. The endothelial
cell loss seems to be stable after 12 months. However, the patients should be followed
in due course to fully assess the long-term effect on the corneal endothelium and the
stability of the refraction
In Chapter 5 a psychosocial study on patients with a negative iris claw lens is
described. In general, the patients were very satisfied with the optical results. Compared
to high myopic contact lens wearers, their psychosocial well-being does not differ
significantly. The only difference rvas a higher rate of complaints on the contirct lenses
themselves.
The second part deals with the semi-automated technique developed by us to study the
corneal endothelium. Chapters 6 and 7 describe our modification of two specular
microscopes in order to analyze the corneal endothelium semi-automatically with an
image processing computer program. We also compare these two microscopes with one
commercially available autofocus microscope. The accuracy of each microscope is
comparable, but should not be used interchangeably in morphometric studies of the
corneal endothelium.
The last part deals with therapeutic and refractive applications of the excimer laser. In
Chapter 8, a case of recurrent corneal epithelial dysplasia treated with the excimer laser
with a 26 months recurrence-free period is described.
In chapter 9, a group of 73 patients with recurrent corneal epithelial erosions
was treated with the excimer laser. The overall success rate rvas 74.37o. Especially ior
cases where the erosion is located on the visual axis this treatment could be beneficial.
The superficial removal of corneal tissue causes less scarring than more conventional
techniques as in anterior stromal puncture.
Chapter 10 deals with the correction of astigmatism, combined with myopia and
hyperopia, with the excimer laser. This report is the first on a combined toric and
spherical ablative technique. The reíractive results are satisfactory, although the follow-
up period is limited to a maximum of l2 months.
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